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Goal 4

performance tiers, the Alliance recruited increased participation among manufacturers of
highly-insulating windows.

Development of utility incentive programs: The Alliance helped pave the way for in-depth
dialog among utility companies on advanced window incentive programs. However, it did not
accomplish the actual implementation of additional programs during the project period. Prior
to the revision of the ENERGY STAR criteria in 2010, a major share of utilities considered
window programs to lack cost-effectiveness and savings potential beyond business-as-usual,
while utilities with a more favorable view of window programs continued their pre-existing
programs. The Alliance initiated in-depth discussion with utility members of the Consortium
of Energy Efficiency (CEE) about the feasibility of market transformation programs for
highly-insulating windows. While these discussions did not result in immediate program
implementation, the Alliance and CEE collaborated on tools and documents to help interested
utilities consider such options and raise awareness among utility program managers of the
potential for window performance tiers that would offer substantial improvements over
business as usual.

In addition to these accomplishments, the Alliance and its project partners took advantage of
opportunities with significant potential to encourage the use of design and rating tools and to increase
market penetration of high-efficiency fenestration products. This included the improvement of
fenestration provisions in the ICC 700 National Green Building Standard and LEED for Homes,
support for the development and implementation of the NFRC Component Modeling Approach (CMA)
through participation in the NFRC Board of Directors, support to code officials in South Carolina in
adopting window energy efficiency provisions in the South Carolina state building energy code, and
technical assistance to DOE’s preparation of a “Highly-Insulating (R-5) Windows and Low-E Storm
Windows Volume Purchase Program”.
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Figure 1. The Efficient Windows Collaborative Project Structure

3.1 Project Team

The EWC project implementation team was led by the Alliance to Save Energy (Alliance), the direct
recipient under this cooperative agreement. The Alliance was responsible for overall project
implementation and the role of the principal investigator. The University of Minnesota (UMN), as a
subcontractor under this agreement, was responsible for creating key educational material and co-
investigation from a technical perspective. Outreach support in addition to the Alliance’s outreach
activities was provided by subcontractor AZS Consulting, Inc. and, during the final phase of the
project, Southface Energy Institute assisted with targeted educational activities through a six-month
subcontract.

While not funded through this cooperative agreement, Lawrence Berkeley National Laboratory
(LBNL) provided this project with a foundation of simulation tools, advice, analysis and technical
publications.

3.2  Project Advisory Council

In preparation for this project, the Alliance and UMN created an advisory council drawn from the
residential and commercial window industry, DOE, LBNL, state government, expert consultants and
regional market transformation groups. The project team held advisory council meetings two-to-three
times each year to discuss Efficient Windows Collaborative activities and strategic plans as well as to
provide updates on research and design tool developments. The advisory council provided the project



team with feedback from the market perspective and with advice on regional and sector-specific
project opportunities.

Participants in the advisory council represented the following energy-efficiency and industry
stakeholders:

Regional energy efficiency groups:

e Midwest Energy Efficiency Alliance (MEEA)
e Northeast Energy Efficiency Partnerships (NEEP)

Government and federal laboratories

e (California Energy Commission
o Lawrence Berkeley National Laboratory
e U.S. Department of Energy

Fenestration industry organizations:

American Architectural Manufacturers Association (AAMA)
Glass Association of North America (GANA)

Insulating Glass Manufacturers Alliance (IGMA)

National Fenestration Rating Council (NFRC)

Window and Door Manufacturers Association (WDMA)

Residential fenestration manufacturers:

Andersen
Jeld-Wen
Marvin

Pella

PGT Industries

Commercial fenestration manufacturers:

Arch Aluminum
Azon

Graham Architectural
Oldcastle Glass
Traco

Viracon

Fenestration Component Suppliers:
Cardinal Glass

Pilkington North America
SAGE Electrochromics
Southwall Technologies

Consultants and researchers:

Brickfield, Burchette, Ritts & Stone
Birch Point Consulting
DesignBuilder Software

Frontier Associates

MC Squared

West Wall Group



3.3 Efficient Windows Collaborative Membership

Members of the Efficient Windows Collaborative (EWC) are companies or organizations with a
commitment to support energy efficiency in the fenestration market. Since its inception, the Efficient
Windows Collaborative has been supported by industry members, through funding support for
important web features as well as through advice and technical input. In return, EWC members are
given recognition on the EWC website and in EWC material. Prior to 2008, there were no dues for
EWC membership, and participation in the NFRC and ENERGY STAR programs were the main
commitments for manufacturer members. By the start of this project period, participation in these
programs had become commonplace among the majority of manufacturers. Therefore, the Alliance
decided to add annual dues to the EWC member commitments. In return, the Alliance expanded the
promotion of EWC members’ products through listings in the EWC Window Selection Tool. The
Alliance leveraged the EWC membership dues by expanding its work on the project beyond the
activities covered by federal funding. Expanded activities included EWC web content, advisory group
meetings, and participation in industry association events.

EWC membership is divided into three categories: manufacturers, suppliers and affiliates. The
manufacturer category encompasses producers of whole fenestration products including windows,
doors and skylights. The supplier category includes producers and suppliers of components such as
glazing, lineals, and spacers. Affiliates are non-manufacturing interested parties such as remodelers
and contractors, trade associations, utilities, and energy efficiency organizations. Non-profit
organizations among the EWC members are exempt from membership dues.

Upon beginning their membership, EWC members were also asked to declare their commitment to
supporting EWC initiatives that increase awareness and market penetration of energy-efficient
windows. Different EWC members provided in-kind and sponsoring support to outreach and training
activities conducted by the Alliance under this project. By disseminating EWC educational material
among their prospective customers, EWC members also helped the Alliance in reaching wider
audiences for its energy efficiency information.

The number of EWC members varied over the funding period. Before the Alliance implemented
membership dues in 2008, the number had surpassed 160. After the introduction of dues, the number
has remained between 75 and 100. At the end of this project period, EWC had 82 members.



4 PROJECT OBJECTIVES AND TASKS

4.1  Project Background and Objectives

The objective of this project was to build on previous successes by the Efficient Windows
Collaborative (EWC) and expand its leverage to the commercial fenestration market and to sectors of
the residential fenestration market with yet unattained energy-efficiency potential. Prior to this project,
the Efficient Windows Collaborative (EWC), led by the Alliance to Save Energy, the University of
Minnesota and Lawrence Berkeley National Laboratory, leveraged the potential of the ENERGY
STAR for Windows, Doors and Skylights program since its inception in 1997. Through an interactive
website, industry involvement and end-user education, the EWC encouraged supply and demand for
energy-efficient residential windows and thus supported the rise in market share for ENERGY STAR
windows to over 50 percent by 2005. Nevertheless, large potentials remained for the penetration of
energy-efficient fenestration products in residential new construction in the Southeastern United States,
in large portions of the commercial construction sector, and in the adoption of high-end window
options such as highly-insulating windows for cold climates. The tasks under this project aimed at
addressing these potentials by further improving, expanding and disseminating the design and rating
tools available in both the residential and commercial fenestration markets.

With a particular focus on market segments with a high potential for more energy-efficiency — the
residential market in the Southeast, the market for highly-insulating windows in cold climates, and the
commercial fenestration market — the objectives of this project were to 1) encourage the supply side to
design and rate more energy-efficient fenestration; 2) encourage demand for more fenestration energy
efficiency; 3) facilitate more effective integration of fenestration in energy-efficient building design;
and 4) encourage the creation or expansion of market transformation programs by utilities and other
entities to help realize these segments’ potential. The project tasks were designed according to these
objectives.

4.2  Project Tasks

The scope of work under this project addressed both the residential and commercial windows markets,
focusing on the residential sector in the first years with an increasing emphasis on the commercial
sector in later years. The project tasks built on past DOE investments in the National Fenestration
Rating Council, ENERGY STAR, and the Efficient Windows Collaborative. The tasks were designed
to involve and reach a range of audiences such as window manufacturers, builders, homeowners,
design professionals, utilities, and public agencies. The essential elements of the work scope included:

1. Promotion of design and rating tools to manufacturers

2. Promotion of ENERGY STAR compliant and more efficient products to consumers, builders
associations, code officials and others

3. Dissemination of research tools to specifiers, designers and architects

Promotion of fenestration market transformation programs to utility rebate program
developers

The following table provides a listing and description of the four major tasks, each of which
correspond to a project objective stated above, along with associated subtasks. Specific
accomplishments in each task area are described in section 5 of this report.



Table 1 Tasks

TASK 1 Promotion of design and rating tools to manufacturers

Sector Task Title Description
Residential 1.1 Small Residential Develop information packages and training
Manufacturers Recruitment materials to facilitate recruitment of smaller
window manufacturers to use NFRC window
rating procedures
1.2 Residential Master Toolkit Develop a Master Toolkit for residential window
manufacturers
Commercial | 1.3 NFRC Commercial Ratings | Provide technical support and information to the
NFRC commercial windows rating procedure
under development
1.4 Commercial Master Toolkit | Develop a Master Toolkit for commercial
window manufacturers
TASK 2 Promotion of ENERGY STAR compliant and more efficient products
Sector Task Title Description
Residential 2.1 Energy Star Promotion Provide technical support to those responsible
for promoting Energy Star windows in other
related efforts
2.2 Residential Performance Develop residential windows performance tiers
Tiers that promote benefits of windows that exceed
Energy Star requirements
Commercial | 2.3 Commercial Performance Develop performance criteria and tiers for
Tiers commercial windows that emphasize high
energy efficiency performance
TASK 3 Promotion of research tools to suppliers, contractors and architects
Sector Task Title Description
Residential 3.1 Residential Products Recruit new window manufacturer participants
Database Expansion into the EWC data base used by consumers to
evaluate windows choices
3.2 Residential Designers’ Develop a Master Toolkit for residential
Master Toolkit designers along with related curriculum
materials. Present to building science educators
and schools of architecture
3.3 Energy Efficient Residential | Prepare and publish articles on energy efficient
Windows Articles residential windows in the trade press
Commercial | 3.4 Commercial Products Develop prototype data base to link
Database manufacturers’ products to designers and

specifiers

3.5 Commercial Designers’
Master Toolkit

Develop a Master Toolkit for commercial
designers along with related curriculum
materials. Develop and present technical
information at key conferences

3.6 Energy Efficient
Commercial Windows Articles

Prepare and publish articles on energy efficient
commercial windows in the trade press




TASK 4 Promotion of market transformation programs (utility rebate programs)
Sector Task Title Description
Residential 4.1 Residential Windows Utility | Compile inventory and profiles of residential
Provider Promotional Inventory | energy efficient windows promotion programs
at electric and natural gas utilities
4.2 Residential Utility Provider | Prepare an outreach plan to disseminate Master
Outreach Toolkits and training materials to residential
utility program providers
4.3 CEE Special Residential Develop benefit-cost information and data on
Windows Project advanced window technologies for the
Consortium for Energy Efficiency
4.4 Characterization of Gas Determine potential to promote efficient
Utility Provider Promotionals windows through gas utility efficiency programs
Commercial | 4.5 Commercial Windows Compile inventory and profiles of commercial
Utility Provider Promotional energy efficient windows promotion programs
Inventory at electric and natural gas utilities
4.6 Commercial Windows Develop technical fact sheets and toolkit
Utility Provider Promotional materials that can be used to develop
Toolkit commercial windows promotion programs with
utilities
4.7 Commercial Windows Prepare an outreach plan to disseminate Master
Utility Provider Outreach Toolkits and training materials to commercial
utility program providers
4.2 Shifts in Task Focus during the Project Period

Due to problems encountered with some tasks and opportunities arising for other tasks, the project team
shifted some of the focus of the scope of work over the project period. In particular, the project team found
fewer opportunities than envisioned for promoting tools and utility programs for commercial windows due
to the later-than-anticipated implementation of the NFRC Component Modeling Approach (CMA). On the
other hand, the project team identified substantial opportunities for promoting efficient residential
windows among stakeholders in the Southeastern United States and for raising awareness of highly
insulating windows among sustainable design program developers, utility program providers, architects
and builders. These challenges and opportunities are summarized here and are described in greater detail
in section 5 “Project Accomplishments”.

Task 1: Promotion of design and rating tools to manufacturers

Due to the importance of the development of CMA for commercial window ratings, the Alliance
and its project partners focused on supporting the NFRC’s preparation of CMA until its full
implementation in January 2010 (Task 1.3) but did not complete a comprehensive toolkit for
commercial window manufacturers (Task 1.4).

Task 2: Promotion of ENERGY STAR compliant and more efficient products

In addition to the envisioned technical support to those responsible for promoting ENERGY
STAR windows (Task 2.1), the project team found significant opportunities to support the
adoption of energy efficient windows in the Southeastern United States through training and
outreach. The Alliance also took advantage of significant opportunities for promoting higher tiers
for residential windows (Task 2.2) while it found few opportunities for promoting higher tiers for
commercial windows (Task 2.3).

Task 3: Promotion of research tools to suppliers, contractors and architects

Instead of developing a single master toolkit for commercial designers (Task 3.5), the project
team offered separate tools for office fagades and schools while reaching out to design
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Task 4:

professionals through seminars and conferences. This allowed the project team to provide more
audience-specific information while CMA and COMFEN were still under development.

Promotion of market transformation programs

Opportunities for discussing utility programs were substantially greater with regards to residential
windows than regarding commercial windows. Programs considering commercial building
envelope performance are much more likely to evaluate windows on a building-specific basis,
while programs for residential windows may rely on general window performance tiers. The
Alliance thus focused most of its discussion with utility program providers on residential window
performance tiers, although it also explored options for commercial window utility programs.
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excerpt). This toolkit provided window manufacturers with accessible information on the
following topics:

Why energy efficiency is important for manufacturer’s business
How products can be certified and designated as energy efficient
How to market the energy efficiency of windows

Items of particular relevance were:

Explaining the process for NFRC certification and the market benefits for
certified products in support of the objective to recruit smaller manufacturers as
participants in the NFRC program (Task 1.1).

The latest version of the International Energy Conservation Code (IECC), of
which the 2006 version was being adopted by the first states as the project team
developed the Manufacturers Toolkit in 2007. Fact sheets with the 2006 IECC
fenestration requirements by state were provided with the toolkit.

LEED for Homes and the National Green Building Standard. These sustainable
design standards were developed in 2007 and 2008 and offered credits for
windows with performance exceeding ENERGY STAR criteria. To encourage
manufacturers to aim for these higher performance tiers, the project team
included information about these standards’ criteria in the toolkit.

To supplement the information provided in the Manufacturer Toolkit, the Alliance
provided regular updates on developments in the energy efficiency market through the
EWC newsletter Word on Windows. Examples of Articles of particular relevance to
residential manufacturers are:

The Tax Credit for Efficient Windows (Spring 2006)

Florida Code Change Implications (Summer 2006)

Zero Energy Windows on the Horizon (Winter 2006-07)

New U-factor Specification in the Pacific Northwest (Winter 2006-07)
Coming to Grips with Windows and Comfort (Fall 2007)

Efficient Windows Receive Credit in LEED for Homes (Summer 2008)
Vacuum Glazing Developments Across the Globe (Summer 2008)
Weatherizing for the Future (Fall 2008)

[-Codes: What Changed for Fenestration? (Fall 2008)

IRS Guidelines for Tax Credit Compliance (Summer 2009)

National Green Building Standard (Summer 2009)

Improved Weatherization Software Captures Benefits of Efficient Windows
(Fall 2009)

New National Policies Proposed for Energy Efficiency in Existing Buildings
(Fall 2009)

As opportunities arose, the project team provided further information on energy
efficiency market developments for the residential fenestration supply side through the
following presentations and panel discussions (in addition to the sessions listed under
Task 1.1):

Fenestration Manufacturers Association (FMA) fall meeting, Daytona Beach FL,
first week of October 2008. AZS Consulting participated in a round-table
discussion on the FL Energy Code and the levels of fenestration energy
efficiency suggested as a result of these changes.
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Assessment:

e Northeast Window and Door Association (NWDA) winter meeting, Atlantic City
NJ, January 15, 2008. The Alliance presented on the status of existing utility
programs for windows and about plausible future programs with higher
performance tiers. Attendance: about 60 representatives of the Northeastern
window and door industry.

¢  Window and Door Manufacturers Association (WDMA) Leadership Summit,
Tucson AZ, February 16, 2009. Nils Petermann of the Alliance participated in a
podium discussion on the relevance of political developments, including the
American Recovery and Reinvestment Act (ARRA), for the fenestration
industry. Petermann pointed out the importance of providing accurate and
credible metrics of energy savings that can be achieved with energy-efficient
fenestration. About 100 WDMA members attended this educational session.

e Home Improvement Economic Summit, Fairfax County VA, April 1, 2009.
Nils Petermann of the Alliance discussed the tax credit provisions for window
energy efficiency improvements contained in ARRA. The audience consisted
of 80-100 home improvement professionals and manufacturers.

The Alliance also provided EWC members with email updates to keep them abreast of
critical developments, such as the ARRA tax credit or the DOE R-5 Volume Purchase
Program.

While the original idea for the Manufacturers Toolkit was to offer comprehensive
information on a wide range of issues relevant to manufacturers, the project team
eventually decided to focus the toolkit content on introducing energy efficiency ratings
and market opportunities to manufacturers who are new to these aspects of the
fenestration market. This information also included new developments in programs such
as building energy codes or green home rating programs. The project team concluded that
in order to disseminate this information to manufacturers who are more established in the
energy efficiency market, concise newsletter articles or email updates were more
effective than comprehensive toolkits, which would invariably contain information that is
already well understood by manufacturers who are involved in the NFRC and ENERGY
STAR programs. Regardless, manufacturers of any size could find valuable information
about energy performance targets among the energy codes fact sheets and utility
incentive programs listings provided by the Manufacturers Toolkit.

Task 1.3: NFRC Commercial Ratings

Task objective: Provide technical support and information to the NFRC commercial windows rating

Background

procedure under development.

and hypothesis: Prior to this funding period (starting in May 2006), NFRC had decided to develop a

Component Modeling Approach (CMA) as its new commercial fenestration rating
program. The following framework was proposed for CMA:

e A NFRC-approved component library, made up of 3 items: frames, glazing and
spacers.

e A CMA software tool to calculate whole product ratings (U-factor, SHGC, and
VT) of fenestration systems assembled with items taken from the library.

e A certification procedure in which an Approved Calculation Entity (ACE)
calculates the ratings on behalf of the Specifying Authority and generates a label
certificate for each project.
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Approaches:

Assessment:

e  Third-party verification by an Inspection Agency (IA), who reviews calculations
and conducts a documentation trail audit to ensure the systems listed on the label
certificate are reflective o the actual systems installed.

The CMA rating and certification system promises to address the shortcomings of
NFRC'’s prior commercial rating system for site-built fenestration, which requires
validation testing of whole product samples. The software-based CMA allows faster
project creation from predefined and NFRC-approved components and thus has the
potential to increase the use of NFRC label certificates and facilitate code enforcement.
For these reasons, the project team supported CMA’s development and implementation.

The project team supported CMA through participation in the relevant NFRC committees
as well as in the NFRC board of directors. The Alliance, University of Minnesota (UMN)),
and AZS Consulting are NFRC members and were represented at all NFRC membership
meetings during the funding period, where they voted on ballots to define the CMA
documents before these were finalized and passed to the board of directors for
implementation. In addition, the Alliance and UMN contributed to the preparation for
CMA implementation through the NFRC board of directors, on which both organizations
held one seat since November 2006.

On the NFRC board of directors, Kerry Haglund (UMN), Jeff Harris (Alliance), and later
Nils Petermann (Alliance) were actively involved in decisions regarding the structure and
implementation of CMA. Haglund served as chair of the CMA Marketing Committee,
which developed a marketing plan including promotion of the program to architects,
contractors and the fenestration industry, an educational program to increase
understanding of how CMA works among industry and code officials, and an
enforcement plan to ensure coordination with state and local energy codes. In addition,
Haglund also followed current developments regarding AAMA 507 by attending AAMA
membership meetings in 2007 and 2008. This standard has been developed by the
American Architectural Manufacturers Association as an alternative to NFRC 100 and
eventually to CMA, albeit without the third-party verification mechanisms included in the
CMA program. Proponents of AAMA 507 repeatedly proposed it as an alternative to
NFRC certification in model energy codes, but their proposals have so far been declined.

At the NFRC board of directors meeting on July 23, 2009 in Baltimore MD, the board
approved the Component Modeling Approach Software Tool (CMAST) for use in a
CMA pilot phase starting the same month. During the pilot phase, component
manufacturers were allowed to submit their products for inclusion in the CMA libraries.

In December 2009, the NFRC board of directors approved the NFRC Component
Modeling Approach for implementation in January 2010 as the primary energy ratings
and certification approach for non-residential fenestration. Some issues needing to be
resolved were identified during the pilot phase, however, the NFRC board decided to
address these after full implementation. Additional issues needing correction were also
anticipated after extensive use following implementation.

In January 2010, the NFRC Component Modeling Approach was launched. At the same
time, the 2008 version of the California Title 24 building energy standards came into
effect, which references CMA. The success of the program will likely depend on
successful implementation in California, where the California Energy Commission and
utility companies are partnering with the NFRC to educate stakeholders and improve
adoption of CMA certification. Kerry Haglund and Nils Petermann remain involved in
the NFRC board, which continues to monitor CMA’s progress. So far, low participation
by component suppliers presents a hurdle to wider use by specifying authorities, but it is
uncertain whether this will continue to be an issue in the long run.
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e EE Global, Washington DC, November 12-13, 2007. 15-20 visitors: energy
efficiency advocates and program planners

e GreenBuild 2007, 2008 and 2009 in Chicago IL, Boston MA and Phoenix AZ.
More than 450 visitors overall: architects, builders and consumers

e Pella Green Pro Expo, Medina MN, April 16, 2008. 40 visitors: builders,
remodelers, contractors and architects

e Green DC Day, Washington DC, April 22, 2008. 80 visitors: consumers

¢ Building Energy 09, Boston MA, March 11-12, 2009. 60 visitors: contractors,
design professionals

The project team also partnered with Northeast Energy Efficiency Partnerships on
providing four ENERGY STAR Windows sales training workshops in Kentucky,
Maryland and Delaware between May and November 2006 for 76 participants in total.

Alliance to Save Energy media team

Over the funding period, the Alliance media team, in collaboration with program staff,
provided 28 newspapers and magazines with information on the benefits of ENERGY
STAR windows and the windows tax credit. Among these publications were the New
York Times, Wall Street Journal, Washington Post, Money Magazine, Chicago Tribune,
Home Energy, Replacement Contractor, Glass Magazine and others. In 2007, the
combined circulation of articles containing EWC information was 3.77 million. The
Alliance does not have data on the circulation of EWC-related articles over the rest of the
funding period.

Support for window energy efficiency in building codes

The project team targeted specific opportunities for improving the adoption of low-E or
ENERGY STAR windows through voluntary and mandatory standards and codes. The
Southeastern United States were identified as a promising region for targeted promotion
due to the low market penetration of ENERGY STAR windows reported in this region by
D&R International, the contractor for ENERGY STAR windows promotion on behalf of
DOE. 2006 estimates of ENERFGY STAR market penetration by D&R International
assumed 26 to 29 percent for the combined new construction and replacement market in
states with ineffective or missing window energy efficiency code criteria, such as Florida,
Alabama, and Mississippi. This compared to a national market penetration above 50
percent. During a Southeastern window stakeholders roundtable, hosted by the project
team and D&R International on August 4, 2006, representatives of window suppliers and
utility companies identified insufficient signals through energy codes as a barrier for
market transformation. Cases in point were South Carolina, Mississippi and Alabama,
where building energy codes did not require energy-efficient windows, or Florida, where
code enforcement was lacking. The project team decided to focus its efforts on Florida
and South Carolina with their high volume of new construction.

Throughout the funding period, AZS Consulting reached almost 500 building code
officials, builders, contractors, and window industry representatives with information
specific to windows in the Florida energy code. AZS Consulting had been active in the
promotion of efficient windows in Florida for years and educated about 80 building code
officials and 120 window manufacturers about the role of efficient windows in helping
homes meet code performance levels at a workshop during the Annual Building Officials
Association of Florida Educational Conference on June 7, 2006. Further education
activities by AZS Consulting targeted at Florida code enforcement with regards to
windows included:

e Symposium on Energy Efficiency and Moisture Control in Florida, Tampa FL,
February 28, 2007. Attendees: 75 window and door manufacturers, HVAC
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their solar heat control attributes, how the impact of efficient windows differs by climate,
and how to take advantage of the substantial tax credit for replacement windows that
came into effect in 2009. The project team must have achieved a more significant and
longer-lasting impact on the use of energy-efficient windows through its work in the new
construction sector, in particular by promoting ENERGY STAR windows as a mandatory
measure in the National Green Building Standard and through the enforcement of
effective energy code requirements in Florida and South Carolina. Conversations with the
South Carolina Code Council indicate that during the phase-in period of the new code in
2009, window suppliers in the state were eager to rid their inventories of conventional
windows to stock low-E windows instead.

During this funding period, the Alliance and its project partners offered direct advice and
educational material on energy-efficient residential windows to about 1,900 consumers
and professionals, trained about 700 code officials, builders and members of the
residential windows business about the role of energy code requirements on window
energy efficiency and provided window energy efficiency information to newspapers and
magazines with a combined circulation of several million.

Task 2.2: Residential Performance Tiers

Objectives:

Background
and hypothesis:

Approaches:

Develop residential windows performance tiers that promote benefits of windows that
exceed ENERGY STAR criteria.

Before the start of this funding period, more than 50 percent of the windows market
already met the energy-performance tier set by the ENERGY STAR program. This
inclusion of the majority of the market, which this project further supported through Task
2.1, marked significant progress relative to the year 2000, when the ENERGY STAR
market penetration was about 35 percent. However, since the ENERGY STAR criteria
had not substantially changed since 2000, few products exceeded this moderately high
performance tier by any large margin. Prior to this funding period, no significant
programs existed to encourage window performance beyond U-factor 0.35 and/or SHGC
0.40, which were the most stringent criteria of the ENERGY STAR program and among
common energy codes. To encourage the production and use of significantly more
energy-efficient windows, higher performance tiers were needed.

To explore ways of improving not only the breadth, but also the depth of energy
efficiency improvements in the windows market, the project team worked with
developers of voluntary window performance tiers that would encourage the use of
highly-efficient windows. For initial discussion among the team, LBNL and DOE, the
Alliance drafted a memo on Higher Performance Tiers for Residential Windows in March
2007 (Appendix E-2). This discussion resulted in a strategy for higher performance tiers
that focused on utility programs, awareness-raising outreach, and voluntary sustainable
home programs.

The Alliance’s support for higher performance tiers in utility programs focused on
collaboration with the Consortium for Energy Efficiency (CEE), which is summarized
under Task 4.3. In addition, the Alliance created awareness among the EWC window
industry members for a performance tier initiated by Bonneville Power Administration
(BPA), which in the fall of 2006 changed the area-weighted U-factor specification for its
weatherization program from 0.35 to 0.30, thereby exceeding ENERGY STAR criteria.

In its support for higher performance tiers, the Alliance focused on U-factor criteria
between 0.25 and 0.20 for northern-climate windows and on SHGC 0.25 or dynamic
solar control for southern climate windows. Such criteria would support the best-
performing products in the market by encouraging the use of triple-pane windows in the
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Incremental cost may be addressed by DOE’s volume purchase program for highly-
insulating windows, in the preparation of which the Alliance has been involved since
December 2008. The implementation of this program is scheduled after the end of this
funding period.

Task 2.3: Commercial Performance Tiers

Objectives:

Background
and hypothesis:

Approaches:

Assessment:

Develop performance criteria and tiers for commercial windows that emphasize high
energy efficiency performance.

There is no simple indicator of energy efficiency for commercial windows that would
equal ENERGY STAR for residential windows. Building energy codes provide energy
efficiency criteria for commercial fenestration, but these depend on the code used in a
given jurisdiction, and in many codes the U-factor and SHGC requirements vary by
window area and shading conditions. To help design professionals and utility incentive
providers specify energy-efficient windows that would likely exceed local energy code
requirements, the project team developed draft guidance on commercial window
performance tiers.

To develop performance tier recommendations, the Alliance compared existing standards,

guidelines, and energy-efficiency programs for commercial windows. These sources
provided a range of energy performance specifications for different climates that were
developed with stakeholder input. Based on these sources, the Alliance developed
recommendations for performance tiers based on the following approach:

e Two tiers: Tier 1 criteria would reflect relatively common, but energy-efficient
practice. Tier 2 criteria would be ambitious but still achievable.

e Tier 1 based on the most stringent prescriptive requirements found among
prominent building energy standards. These requirements may already be in place
in parts of the country, but even where this is the case, meeting the prescriptive
criteria is not a given due to compliance alternatives.

e Tier 2 based on advanced criteria in prominent voluntary programs or high-
performance standards such as ASHRAE Standard 189, the Core Performance
Guide by the New Buildings Institute, and other initiatives.

The Alliance listed and explained these recommended tiers in a report “Performance
Tiers for Energy Efficient Commercial Windows” completed in September 2008
(Appendix E-3). Since this report offers an overview of criteria set by different standards
and guidelines, the Alliance disseminated these recommendations to a few organizations
interested in commercial performance tiers with the disclaimer that these
recommendations had not gone through stakeholder review.

The Alliance used the developed recommendations for discussions with individual
stakeholders only, including architects and consulting companies requesting guidance on
performance specifications and one utility company considering criteria for incentive
programs. The Alliance did not make its recommendations public, given that these could
either have been ignored by stakeholders or could have interfered with ongoing
discussions about fenestration criteria for ASHRAE Standards 189 and 90.1-2010.
Nevertheless, the Alliance will use these preliminary performance tier recommendations
as a basis for future research on the availability and structural performance of products
meeting Tier 2 criteria, which may result in more specific and publicly available
recommendations for design professionals. Furthermore, the Alliance may use its
research on performance tiers as a basis for recommendations for the eventual
development of ENERGY STAR criteria for some commercial windows.
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The Alliance organized the following educational sessions on energy-efficient
commercial window design:

e Ecobuild Conferences, Efficient Windows Collaborative Educational Theaters:
The Alliance gathered speakers to three educational session tracks on the trade
show floors of separate Ecobuild conferences. Each session consisted of 5-6
short presentations and discussions with the audience. A total of about 100
attendees were reached this way. Although residential issues were also discussed,
most of the presentations focused on commercial window design:

Sessions on December 12 and 13, 2007 in Washington DC:
Glazing trends for sustainable design
John Carmody, University of Minnesota
Don McCann, Viracon Architectural Glass
New developments in pultruded fiberglass fenestration products
Jeff Miller, Comfort Line Inc.
An overview of fenestration energy performance ratings
Jim Benney, National Fenestration Rating Council
High-performance window films
John Meade, Southwall Technologies
Recent and upcoming developments in efficient window technologies
Nils Petermann, Alliance to Save Energy
Lou Podbelski, SAGE Electrochromics, Inc.
John Meade, Southwall Technologies

Sessions on May 21 and 22, 2008 in Anaheim CA:

Architectural trends for sustainable glazing design
Nils Petermann, Alliance to Save Energy

Enhancing glass' solar control performance with window film
John Meade, Southwall Technologies

California Energy Commission Window & Daylighting Projects
Michael Seaman, California Energy Commission

The leading edge of efficient window technologies
Nils Petermann, Efficient Windows Collaborative
John Meade, Southwall Technologies

Visions of smart, dynamic glazing
Barbara Lang, Glass Paradigm

December 10 and 11 in Washington DC

Tools for Choosing Energy Efficient Windows
Ray McGowan, National Fenestration Rating Council
Nils Petermann, Alliance to Save Energy

Existing Window Upgrades with High R.O.I.
Dave Martin, Allied Windows
Frank Hetman, Jr., Mon-Ray

Built Tough: Efficient Windows, Commercial Grade
Mario Tarquinio, Traco

Specifying and Installing Windows for Air tightness and Water resistance
Frank Hetman, Jr., Mon-Ray
Tom Patterson, The WindowMan

Fiberglass Windows: Versatile Options for Durable Efficiency
Anthony Bartolini, Inline Fiberglass

The leading edge of efficient window technologies
Nils Petermann, Alliance to Save Energy
Tim Finley, SAGE Electrochromics
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information and materials on a case-by-case basis. Interactions with utility program
providers in different regions of the country were as follows:

Pacific Northwest: Bonneville Power Administration — Since October 1, 2006,
BPA required window replacements to meet an area-weighted average U-factor
0f 0.30 in order to qualify for BPA incentives. This specification was based on a
market assessment by BPA and represented the most stringent performance level
among utility programs at that time. The Alliance contacted BPA for details and
disseminated this information to industry stakeholders through the EWC
membership and to utility companies through the June 2006 CEE meeting in
order to raise awareness of the viability of more stringent specification than the
0.35 U-factor limit for northern ENERGY STAR windows.

Florida: Progress Energy — In the spring of 2007, Progress Energy Florida
implemented an incentive program for ENERGY STAR windows for
replacement and new construction. AZS Consulting supported this
implementation through four trainings on critical window energy efficiency
issues in Florida. The workshop dates and locations were: January 23 and
February 1, 2006 in Orlando, January 23 and 24, 2006 in St. Petersburg.
Attendance was 20-25 per workshop, including staff from the consumer line
center and field inspectors.

South Carolina: SCANA — Through its involvement in South Carolina for
educating stakeholders about the benefits of low-E windows (see Task 2.2), the
Alliance also reached out to the gas and electricity utility SCANA in October
2007 with simulated data to illustrate the energy and peak demand reduction
potential of low-E windows.

Midwest: different utilities — At the Midwest Energy Solutions conference in
Chicago, IL on January 11, 2008, the Alliance presented to about 30 energy-
efficiency professionals, including utility program representatives, on the role of
utility programs for window energy efficiency and opportunities offered by
highly-insulating windows and low-E storm windows. The majority of the
represented utilities did not offer windows programs. Although it was stated that
window repair or storm windows were preferred over window replacement due
to lower cost, program providers acknowledged that it was harder to find
contractors willing to provide these services than contractors for window
replacement.

Tennessee Valley Authority — The Alliance to Save Energy’s VP of programs,
Jeff Harris, testified at the TVA Board of Director’s Public Listening Session on
Energy Efficiency and Demand Response in Knoxville, TN on March 4, 2008.
Among other energy-efficiency measures, Harris pointed out the peak demand
and energy use reduction potential of energy-efficient windows and disseminated
the EWC fact sheet “Selecting Energy Efficient Windows in Tennessee”.

Connecticut: State Senator John Fonfara — Per request by Senator Fonfara, the
Alliance estimated energy and cost savings from replacing typical pre-1990
windows in Connecticut with ENERGY STAR windows (Appendix F-1). This
analysis helped to inform considerations of a loan fund for window and boiler
replacements.

Oregon: In August 2009, upon request by the Energy Trust of Oregon, the
Alliance provided information about triple-pane window performance and the
windows volume purchase program for highly-insulating windows under
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Assessment:

discussion of comments on DOE’s proposal by clarifying some technical points in the
draft analysis for the ENERGY STAR revision and by emphasizing DOE’s vision for
significantly improved window performance as a basis for later revisions. In its
comments to DOE, CEE was largely supportive of DOE’s intent to establish more
stringent criteria but also stressed the importance of considerations such as peak demand
and installation quality.

In April 2009, the CEE Existing Homes Working Group started to compile information
for a Existing Homes Program Guide as a resource for utility companies establishing
programs for existing homes. The Alliance contributed summary information on window
energy efficiency (Appendix F-3), which, after review by CEE’s Whole House
Committee was included in the program guide draft. This windows section includes an
explanation of the potential for higher window performance tiers and mentions the R-5
Windows Volume Purchase Program organized by DOE in 2009, which is based on a
0.22 U-factor specification.

Even though at the start of this project period CEE did not have a windows working
group and windows were not high on CEE members’ priority list due to their high cost,
the Alliance in collaboration with LBNL convinced some CEE members to at least
consider the benefits of window performance tiers that are substantially more stringent
than ENERGY STAR criteria. In early 2008, two CEE member companies (Xcel and
Questar) used the data provided by the Alliance to confirm that higher window
performance tiers (U-factor 0.25 or 0.20) would meet the total resource cost test in these
utility’s service areas (Utah and Minnesota) as long as the incremental cost did not
exceed the assumptions used by the Alliance for its analysis.

More in-depth analysis of higher window-performance tiers was sidetracked when CEE
members with an interest in windows programs instead focused on the revision of the
ENERGY STAR for windows criteria that DOE started in the summer of 2008. This
revision, which established more stringent criteria than the requirements of common
building energy codes, reduced the problem of free ridership in incentive programs that
reference ENERGY STAR criteria. However, since the ENERGY STAR revision meant
only an incremental criteria change (with 0.30 as the most stringent U-factor limit), the
potential for exploring higher performance tiers remained, which CEE decided to further
explore through a working group under its Whole House Committee. Of particular
interest to CEE will be DOE’s R-5 Windows Volume Purchase Program with its 0.22 U-
factor specification. This program will start in 2010 and the Alliance will continue to
work with CEE to evaluate the potential for CEE member utility programs.

Task 4.4: Characterization of Gas Utility Provider Promotionals

Objectives:
Background

Determine potential to promote efficient windows through gas utility efficiency programs.

and hypothesis: Utility program considerations by natural gas utilities differ from those by electric

Approaches:

utilities in that natural gas savings from efficient windows are primarily achieved by
reducing heat loss (low U-factor), whereas the SHGC, which is very relevant with respect
for cooling electricity use, is of less relevance to natural gas programs. Since the most
significant natural gas demand reductions through windows can be achieved with a very
low U-factor, the Alliance examined natural gas utility program providers as potential
supporters of performance tiers for highly insulating windows.

In May 2008, the Alliance identified eleven programs for natural gas customers among
the window utility programs in the inventory established through Task 4.1. Many more
window-specific programs were offered by electric utilities, many of which require
customers to have electric heating to qualify.
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Task 4.6: Commercial Windows Utility Provider Promotional Toolkit

Objectives:

Background
and hypothesis:

Approaches:

Assessment:

Develop technical fact sheets and toolkit materials that can be used to develop
commercial windows promotion programs with utilities.

Although several utility companies offer design assistance programs for commercial
construction and some offer window-specific incentives, these programs rarely specify
window energy performance based on NFRC ratings. The development of the NFRC
Component Modeling Approach (CMA) presented a good opportunity to educate utility
companies about NFRC ratings that can help program managers and designers with
specifying efficient commercial windows.

Before CMA became available for pilot implementation in the summer of 2009, the
Alliance worked with Xcel Energy to explore prescriptive performance criteria for
commercial window incentives. This collaboration with Xcel Energy helped to identify
possible means of establishing criteria for other utilities’ programs as well. The Alliance
produced information to help Xcel Energy determine the cost effectiveness of possible
performance tiers for window replacement rebates for older office buildings. The
Alliance summarized this information in a document on incremental cost estimates for
higher window performance tiers (Appendix F-6), based on the performance tiers
established under Task 2.3 and on pricing information from RSMeans Repair and
Remodeling Cost Data 2007 and correspondence with one glass manufacturer. The
Alliance illustrated the savings potential from these performance tiers by providing Xcel
Energy with COMFEN 2.2 simulation results for fagade examples in the Minneapolis and
Denver climates. The assumptions used for these simulations are summarized in
Appendix A.

Once CMA became available in the summer of 2009, the development of information and
outreach to utilities was performed by a NFRC contractor. As a consequence, the
Alliance did not take on this particular task.

By providing input to Xcel Energy’s consideration of prescriptive criteria for a
commercial windows incentive program, the Alliance sought to explore what information
may be most useful for other utilities considering commercial windows performance
criteria. However, Xcel Energy did not adopt prescriptive windows criteria and instead
retained its more flexible design assistance for individual buildings. The Alliance also
learned from other utility programs that the difficulty of making general estimates of the
savings from window measures is a barrier for simple prescriptive criteria. If utilities are
considering prescriptive criteria, however, they can use several recent publications for
guidance: The ASHRAE Advanced Energy Design Guides, the Core Performance Guide
by the New Buildings Institute, ASHRAE Standard 189, and others.

Utility program providers can play an important role in promoting the NFRC Component
Modeling Approach. A NFRC contractor has assumed the role of coordinating with
utilities on this task and has found valuable partners among California utilities.

Task 4.7: Commercial Windows Utility Provider Outreach

Objectives:

Background
and hypothesis:

Prepare an outreach plan to disseminate Master Toolkits and training materials to
commercial utility program providers.

The intention for this task was to disseminate toolkit material developed under Task 3.5
and targeted utility fact sheets developed under Task 4.6.
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Approaches:

Assessment:

For most of the project period, neither the NFRC Component Modeling Approach nor
COMEFEN were available in their final form, and the project team created only individual
commercial tools instead of a comprehensive Commercial Master Toolkit under Task 3.5.
Consequently, the project team had only limited tools available for dissemination under
this task.

The Alliance explored the possibility of communicating with utility program providers on
commercial window performance through the commercial committees of the Consortium
for Energy Efficiency. However, since these committees concentrated on either whole
building benchmarking or on non-envelope components of commercial buildings,
window performance in particular was not part of the scope. To reach out to utilities more
directly, the Alliance exhibited at the Utility Energy Forum on April 30 to May 2, 2008 in
Tahoe City CA where it offered information about the NFRC Component Modeling
Approach under development, fact sheets on the first pilot version of COMFEN and
copies of the book Window Systems for High Performance Buildings to utility companies
across California and other western states.

In March 2009, the Alliance discussed with Electric Utility Consultants Inc. (EUCI)
about organizing a webinar for electric utility program providers with a focus on
commercial windows, but this plan was put on hold due to the time commitment for
organizing an Alliance webinar on highly insulating windows in June 2009 (Task 3.2).

From discussing with the Consortium for Energy Efficiency (CEE) and from reaching out
to utilities at the 2008 Utility Energy Forum, the Alliance found that commercial window
energy performance as an individual issue does not rank high among the priorities of
utility program providers. Reasons are that new construction energy efficiency may be
best achieved through a whole-building approach, while window replacement is less
common in commercial buildings and may call for building-specific assessment of
window options. Nonetheless, utility program providers may benefit from promoting
tools that facilitate the incorporation of energy efficient window in commercial building
design, such as the NFRC Component Modeling Approach (CMA) and LBNL’s
schematic design tool COMFEN. The Alliance will coordinate with NFRC and LBNL on
opportunities to promote these tools to utilities through CEE or other channels.
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Appendix B — Efficient Windows Collaborative Toolkits

B-1 Excerpt from EWC Manufacturers Toolkit
(www.efficientwindows.org/toolkits/tk_manufacturerl 0.cfm)

B-2 EWC Builder Toolkit

B-3 EWC Tools for Schools
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WmEdicent Windows 7 QLKITS [

EWC Home

For Manufacturers

Toolkits Frequently Asked Questions Contact Us

Contents

Why energy-efficient
windows?>»

Consumer Demand

Code Requirements»
Green Building Programs»
Utility & Tax Incentives»

Staying Competitive

What is the process?»

Join NFRC & Label Products»
Join ENERGY STAR Program»
Join EWC Product Database»

What tools can help
enhance sales?»
Resource Materials»»
Window Selection Tool»
Tax Credit Fact Sheet»

Staying Competitive

Why should a manufacturer make energy-efficient windows?

Consumer Demand for Energy Efficiency

With increasing attention on energy prices and supplies, consumers are more energy
conscious. Energy-efficient windows also meet consumer demand for increased comfort
and reduced condensation.

More Stringent Code Requirements »

Building energy codes are continually being revised to require greater energy efficiency in
buildings and windows in particular. Many codes refer to the NFRC label as the means of
certifying window energy performance. Manufacturers must meet these requirements to
compete in each state.

Expansion of Green Building Programs >»

An increasingly important trend in the building industry is the emergence of the sustainable
or green building movement. Awareness of global warming and climate change has become
a particularly strong driving force in this movement. In the residential sector, there are
many green building guidelines, rating systems and standards. High performance windows
will be necessary to meet the requirements of these programs.

Taking Advantage of Utility Programs and Tax Incentives »

Utility-sponsored programs stimulate the adoption of energy-efficient technologies in a
variety of ways including providing customers or builders with information, technical
assistance, and direct (e.g., cash rebates and discounted rates) and indirect (e.g., lower
cost financing) financial incentives. In addition, federal and state governments may offer
tax credits to encourage efficient technologies.

ENERGY STAR Homes and various green building programs are increasingly used to distinguish superior builders.
Similarly, ENERGY STAR windows and NFRC labels are used to distinguish superior windows in the marketplace.
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WmEficent Windows T OLKITS E[ ]

EWC Home Toolkits Frequently Asked Questions Contact Us

For Manufacturers

How to Get Your Products Certified by the National
Fenestration Rating Council (NFRC)

Contents

Why energy-efficient

windows?>» The precondition for fenestration products to be
Consumer Demand recognized as energy efficient is that they are rated glaﬁon_?' Eig%ﬁ"ation Rating
Code Requirements» acc_ording to t.he standards of the Natior_1a| Fenes_tration Wmﬁ}réorg )
Green Building Programs» Rat!ng Cpuncﬂ (NFRC_). Thg N_FRC label is recogfnzed NFRC Manufacturer Participants
Utility & Tax Incentives» nationwide as the reliable indicator of fenestration www.nfrc.org/participantlist.aspx
: B energy properties. While not all windows with the NERC Certified Products
Staying Competitive : - s .
NFRC label are necessarily energy efficient, energy Directory )
) efficient windows will not be recognized as such cpd.nfrc.org/pubsearch/psMain.asp
What is the process?» . . .
. without the trustworthy values displayed on the label. NFRC Membership Info
Join NFRC & Label Products» . . . www.nfrc.org/memberinfo.aspx
Join ENERGY STAR Program» The NFRC label is also the precondition for a window, How to Get Your Products
Join EWC Product Databases door, or skylight to qualify for the ENERGY STAR label Certified
- if the product's NFRC-certified values meet the w‘\j/\;\/A,/\ingfiCc(i:ent\_/g_ingovg?.org/toolkits/
What tools can help ENERGY STAR qualification criteria. P ertified.p
enhance sales?>» What is the NFRC?
Resource Materials»» The National Fenestration Rating Council (NFRC) is a World's Best
Window Selection Tools nonprofit, public/private organization created by the window, Window Co.
Tax Credit Fact Sheets door, and skylight industry. It is composed of manufacturers, = | el
suppllers, Igl_n!ders, architects and desngn_ers, specifiers, code e —
officials, utilities, and government agencies. The NFRC has Ufactor USAF) | Sola Heat Gain Coeficent
developed a fenestration energy rating system based on whole 0.35 0.32
product performance_ ADDITIONAL PERFORMANCE RATINGS
‘Visible Transmittance Ar Leakage (USA-F)
OC The NFRC Label 0.51 0.
The NFRC label provides the only reliable way to determine energy | tenemon fesiance —
properties and thus compare the energy-efficiency of fenestration
products. The NFRC label appears on all products rated to the NFRC standards and on all e W et o et

window, door, and skylight products which are part of the ENERGY STAR® program. NFRC labels —

on fenestration units give ratings for U-factor, Solar Heat Gain Coefficient (SHGC), and Visible Light Transmittance (VT),
as well as optional ratings for Air Leakage (AL) and Condensation Resistance (CR). Somewhat different information is
provided on labels for window films.

Starting the Certification Process

In order to get the NFRC certification process started, window, door, and skylight CO”P?CI NFRC regarding
manufacturers should first contact NFRC and order a Product Certification Program ((:ggti;?z;gﬂﬁs X216, or
(PCP) Package. This package will contain information on how to follow these further pcp@nfrc.org

steps: View detailed information on

the certification process.
www.nfrc.org/documents/

Select an NFRC licensed Independent Agency to verify the testing process ProgramCostsFactsheet. pdf

n
m Have your product tested by an accredited simulation lab

m Have your product tested by an accredited thermal testing lab
n

| |

Sign the NFRC License Agreement
Label the product with the NFRC label

What is the time and financial commitment?

Certification of a small number of product types may be completed in less than half a year, whereas a larger number of
product types can mean a somewhat longer certification process. Once a product type has been certified, this certification
will be valid for a four-year period.

The costs for participation in the NFRC certification program vary depending on the number of product lines to be
certified, label usage, and membership status. Including the costs for thermal testing, simulation labs, and an
independent certification and inspection agent, total annual costs of a few thousand dollars for multiple product lines
should be expected.

Please note that manufacturers with sales of less than $2 million qualify for a small business discount that substantially
decreases program costs.

NFRC membership

Those manufacturers of windows, doors, and skylights who want to get involved in the further development and
refinement of NFRC rating and certification procedures can become members of the NFRC. However, NFRC membership is
not necessary for participation in the NFRC certification program and is thus strictly optional. Learn more about NFRC
membership.

Copyright © 1998-2007
Regents of the University of Minnesota, Twin Cities Campus, College of Design, Center for Sustainable Building Research
All rights reserved.
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nergy-efficient windows are integral

components of high quality homes and

help homeowners save heating and
cooling costs. With efficient windows, homes
can more easily meet energy code requirements,
achieve ENERGY STAR® homes recognition,
or meet utility incentive requirements. In many
cases, using efficient windows allows builders
to reduce home energy demand while increasing
the amount of glazed area—and marketing stud-
ies have shown that larger glazed areas appeal to

prospective buyers.

1

New frame
materials
and designs

<— Low-emittance
and/or solar
control coating

<—— Low-conductance
gas fill

Warm edge
spacer between
glazings

Improved
weatherstripping

Technological advances have significantly improved window energy
performance. Many of these advances are invisible, but the ENERGY
STAR® label designates high-performance products and the NFRC
label provides reliable information about the performance details
(see page 8).

Visit www.efficientwindows.org for more information on the
benefits of efficient windows, how windows work, how to

select an efficient window, and what manufacturers provide
efficient windows.
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Builder Toolkit Contents

Why Energy Efficient Windows?

Energy and Cost Savings ......cc..cceceevveennen. Page 2
Improved Comfort ..........cocevveverienennncnne. Page 4
Less Condensation ............ccoecvveeeveeenneeenne Page 4
Increased Light and View ..............cccceee. Page 5
Greater Protection from UV Fading........... Page 5

How to Finance Energy Efficient Windows in

New Homes

Energy-efficient windows increase the value and
comfort of a house, but they also raise a cost is-
sue. Windows are an expensive part of the build-
ing envelope, and although higher energy perfor-
mance is more than offset by long-term energy
cost savings, it may add to the upfront cost.

Learn how to cope with these costs ........... Page 6

How to Make the Most of Energy Efficient

Windows

Builders can provide the best indoor comfort and
energy performance by selecting windows that are
best suited for a home’s climate and orientation.

Information about choosing and orienting
WINAOWS ..ttt Page 7

Efficient Windows Collaborative

Thistoolkit was produced with funding from the Windows and Glazings
Program at the U.S. Department of Energy (www.eere.energy.gov) in
support of the EWC. For more information, contact:

EWC/Alliance to Save Energy
1850 M Street NW, Suite 600
Washington, D.C. 20036
phone: 202-530-2254

fax: 202-331-9588
www.ase.org
www.efficientwindows.org

Residential Windows Book

Carmody, J., S. Selkowitz, D. Arasteh, and L. Heschong. Residential
Windows: New Technologies and Energy Performance, 3rd ed. New
York, NY: W.W. Norton & Company, 2007.
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Why Energy Efficient Windows?

Energy and Cost Savings

Energy efficient windows are designed so that heat

is kept inside the home in the winter and outside the
home in the summer. This reduces heating and cool-
ing costs, minimizes energy consumption that impacts
the environment and limits the size of the HVAC

equipment required for keeping the home comfort-
able.

Cooling Season Savings
In climates that mainly require cooling, windows

have represented a major source of unwanted heat

VI

gain. In recent years, windows have undergone a b

technological revolution. It is now possible to signifi- J
cantly reduce solar heat gain and improve comfort
while providing clear views and daylight. This means

that high performance windows can face into the sun
if desired without great energy penalties—although Downsize HUAG systems

shading techniques remain important. High-performance windows not only provide reduced

The graph below illustrates the significant savings annual heating and cooling bills; they reduce the peak
heating and cooling loads as well. This means that
smaller HYAC systems (including the furnace, heat
pump, air conditioner, and fans) may be installed in

in cooling season costs associated with improved
windows. Installing low-solar-gain low-E windows

instead of traditional dual-pane windows in a typical energy efficient homes. Smaller HYAC systems cost
2,000 square foot house in Phoenix, Arizona would less, consume less energy and are just as effective as
reduce the air conditioner peak load from 4.5 tons to larger systems if energy efficient windows keep peak

demand low.

3.5 tons. The low-E coating would avoid the up-front

cost of one ton of air conditioning and save the hom-
eowner about 19% of cooling costs.

Annual Cooling Energy Cost
for a Typical House in Phoenix, AZ

$0 $200 $400 $600 $800
1 1 1

Double Clear
Wood/Vinyl Frame

Double Clear
Low-solar-gain low-E [T Savings*

Wood/Vinyl Frame
; | |
Triple Clear

Low-solar-gain low-E RPLUACAAIRS
Insulated Frame

*Compared to the same 2000 sf house with clear, doubl glazing in a wood/vinyl frame.
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